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(54) ismo&m m&t&mT 



(57) [£#)] 

ilS^£ff#9 ttli^Vh7^ KCD&V>#?— 

7-7^;^14R, 14G, 1 4 BM. M^M^AfC 
*U»«lK:«'rt;**TRlP 1 5«rRtf\ «ffl*K2©l*JE 
t£, AMEN p 1 5 izMfa-t 5K*tBt 3 b §rlS:tt 

t*sm £ *Lfcss*g©##fe# t * *^ iwitrte mat $ * 

14, — 7>f /w-^roWP^WSB^^SiiiLySi^fe* 



(51) IntCl. 9 

G0 2F 1/1335 

G 0 2 B 5/08 

G0 2F 1/1343 

G0 9F 9/35 
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B^JlS1SmcomlOfl;Stm^fE^2(75®^i:7)5a^^(c: 

2 ] mm 1 h y y 9 ^ttfcEWt 

5*«©iB*«ffi-e*> 9 , UMEIB 2 cD®®ififJf 

Etc, mlfES^Wiii^Sfii t , m^oM^m®!-^^ 

Z'timm. £ fo*M®L<n 7^r-f t , miter 9=r^ 
ga^fc i t/x- sm t , mmmmmm t ©m 

ztitzytRfttmrnt. mwmwmxM&ztitnttmmm 

m t frb t£ o X V ^ 5 r t 5r#^ i -T 5 ft 2 (-|5«© 

5Ct £4#® t-t 5 ft 2 {Cfa*«^fi*^^ 0 
[0 0 0 1] 

[0 0 0 2] 

immwfabAtt^zftyt&i%mw<D¥mi&&ikimx-&i 
mz^xftftzmmi-z&Mmm^&frte\<\ 

[0 0 0 3] ne*>, K B B a^^T-i: ItlJ, mJiEfi^B^ 



[0 0 0 4] Sfc, T?"rjzf-?h 

y y ? ^tt^mm-* by? * *r«* ©*sc© 
^*i^«£;hJt«*<DT*y-f i?'*-?*, fitter 

[0 0 0 5] ffi B B B ^^(c(4, emia»^^ 

*xiL ^-omrfiijs^rtffii-, mmmm^m 1 <^s® 
ffi) t*ss:vM^*rrft]i-5*«oiiiilf««fc-tix-€ r *b»Jte 

[0006] cco*fea(i-«s:(c, 

[0 0 0 7] 

[0008] 7w^-ero3troKJR 

^9<S< 45. 
[0 00 9] tLt, 2 ^^'f ^<75?&B B B^iii^CD4§ 
y<iy9y^ Y<D±*mm\^XWkW. : $i7F%:ftt£0 t 

m<-tz>^t\^£<>xffimi-?>^bfrxzztf. wtz 

mmvXRMmitifnZftteo bZte, *7—7 4 i\s*X 
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[0010] rcofctfK ^5fe^5>, *7- y-(^^(om 
m*n<-rz>zbic3:'0 s t>7 — 7 ^ ^^x-co^toyWSL 

^\ .1 <£> «k 5 7 — 7^ /u^©IBIJ¥£r9P< Lfc©~t? 

«KZ>fe«ffl*s«< ft*. 

[0 0 1 1] r©3B^tt, fl-#£flJffl UTKWI^* 
t?ft 5 t tfiW5V>*7-®lfeSr*^L„ ^s^y-fh 
©3fc£r#Jffl LT3iaM^£r?Tft 5 = v h 

[0 0 1 2] 

[S!H«:»*-r5fc«>©#&] ^©^©fSiIIS^ir?- 
«>i*Jffi(-K»te>ixfc««:©JBio«ffii:, te#0>a£«0> 

*ssc©is i (DWMbmw.m2<DmMb&m->\zmft-rz> 

■frT**fe*S:U*t**5fc«)«>HlP*s|a:»te>nSi:i: 
'bK, @H!'JS«©rtE(-, wi&m&m<OfflQKttftirZ 
BUttm»Vttt btiX^Z r 4: tt5t©tfe5„ 
[0 0 13] wOfftfi^iH^-fciixtf, mJflE^cDfe 

TV^Sfc*, ^TfcSrfiJffl LTKttM^Srtf ft 5 t # 
lc± «J *©K«fcfcB^«©3fc&K»K£ftT#fe3tei:ft 
*t Lfc*«, 4 SKiRSrStt S r t ft < £ffl£ 

[0 0 14] r©fc*. SMM*f^lc*JV>Tf4, 
♦feRlc: «t 5S*i|X£g: It * r t ft < WeSIMI-CEW £ 

* t **fe3t t ic j; 19 S5J¥S©# 7 —mm^m^ £ tiZ 

So 

[0 0 15] — ^7^7^ h©7t£fiJffl LTifilS 



JWLfc3fe0>5*>, flnE*feK©BP 
tt, ^Str^i-i4tU*tLftv\ 

[0 0 16] r©rt£>, SiiM*^{-*5V>TI4. fulS* 

[0017] ftfc, r©@ilS!*^-ef4, sGmttj^fcffi 
wi-53te^. «MB*fe«<DHP«*©»###j&-*--5« 

*-4s^^-SU35>iibftv^«), sr?-iWr*i;:ffi*N- 

**fe7t©»^{4. B.Kmmm<?>m&imtt-tz>m&m 

ifSSri* < i-ixtf UJ4t3te0>»ft «: $ b l-S < 5 n 4: # 
T*#5fc«)> iSi®M^T-©a^©f36£l4-H9-T*£> 
*, 

[0 0 18] Lfc^ 0 -C, iwiM&ift^s&mji.fcfbtf. 
^3t^iJfflLTSWM^^fifft5 4r#l4^SV^5- 

£rtTft? £:tf±l&**©«;h,fc=»>' h7^ h(D&\^7 
-m&*m^-fZ ~ t 
[0 0 19] 

SS©F^ptci^i-5KWIISr^:it5r t tciJ; <9 . ^3t* 
*Uffl L-CS*tS**Srfi : ft 5 i # i4BJ 5 1^* 9— HlfeS: 
^y^7-r hOjt^fiJfflLTS^^^ft 
94r#l43>-hv^ h©^V^7-It?rg*t'Srt 

S J; o iz Lfc "b©T*fc* 0 
[0 0 2 0] r©?§§^ hiIIE^ 1 ©««^W h V y ? 

[0 0 2 1] ^©*-g-ii, But5lSi5c©®^^rtic x 
O'x- ^ t SftBEi^ 4: © 5 *>©'>ft < 1 1 1 o©|fi 
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[0 0 2 2] 

0 2iilH 1 con-II^(c»5»fiBlllT"$>5o 
cOffoHS^iji^m, TFT (flh7^?) 

*>0, 9Srtt*//-C*HS]-r51[«— *t©a« 

*:|fclEE3»JS*TRW-e>ft-5i: t hi'. z.ftb<Dmmm 

m 3 ic^ti^nMfc-r zTfy^j ym^F owt, tft 

[0 0 2 3] HI 1 MfcV^T, iSsSifi;^ 3 co (R) 
l4#feW5gSr^i-5fc»!><OjIj3jl««i x (G) li^feBJ 
*Sr**i-5fc«)«5B**«, (B) tt*feH*Sr** 
•f ■57t*6co®*S^lT?fo'9, m^>co®^«ffi3li, tf 

-TSfcfcco®*«S3[^db^l. 5 ty^-rofT^lRj 
[0 0 2 4] _kfET F T 4 (4, gHllJg« 2 ±.iZMffc£tl 

met. rcoy- hmmm6<D±.izffi%zy- vmms t 

[0025] -£tz s z.<D'&mmm2<D_kiai. &mmn 
mno—mc^ti^tifcttx . g-noT ft 4 ty- 
hfi-^SfWsy- hia^i o&mttbtix&y, # 

tfCOTFT 4 CO</- h 5 tt-ttb-ett, *<?>mcttfc 

[0 0 2 6] &*5, ±IBTFT4COy— hte^ffi (jgBJ 
IK) 614, SS2CO{i{^ffi(d*5fcoT^$ttT*3 
9, ffJta-7 1 - hEM 1 0 14, ^oHH^asSrBftv^-cy— h 

[0 0 2 7] Sfc, ±§2-y— Sif6ifia« 6 coJhK:(4, #pj 
|RSS?IJC0— iRiJI^^^X^ixjS^-yrT, 3-?U<o£-T F T 4 
(c^-^fa^Sr^i-S^-^ia^l 1 &m-tbtlX*5 
9, &?iJtf>TFT4CO KU"T >-Iffi9a*Mil, -^co 

[0 0 2 8] HufEx-^EI&l 1 (4, [^^.coiii^Sr«^ 

i-5fc*co#iii^asjij &?<?y<DmmwMm) \c^t 
ffi 3 <Dmm\cm ? msmnz^te owe**!*, » 0 

5B**SfifwWHc ±IEy- heir 1 0 bW-'uK&M 

[0029] ^*3, - (Dmmmx'tef-fmB. 

— MfefikflSI 6co_HcgEi&U #JIJOTFT40KMi' 



««9Sr-tixJeix, ^co^Jic^-rS^-^iBiHl 1 1- 
-flcicMLTV^iJS^ Sute^— 114, TFT 

4^te^fllT-«oT^co±|c:ieaL, mJlE^SlidlSft 
tz=^>"9 9 h?L(cfc^TmIfiETFT4co KWVt®9 

[0 0 3 0] ±KBXW& 3 liWISy- h&M 

6co±lc:ffM^tiT*3'9, rcoiS^*1l3i4, ^rco— fflij 
Si:<OffilH5{C:foV , >T?Pj'Jfr't"<5T F T 4 CO V — 9 tig 

[0 0 3 1] $ fefc, Huie^«««2 Ji(C(4, «-is*m 
Htf{c^n-?r*ti.*fJc£:*-frT. ^coffco«-®^mH3 

ley- h*6^K6t-(4$A/T-Mr^-r5^*ia^i 2^ 
ttfcjvcfeo, rco^iia^i 2 tHusm® 3 t^t <om 

coy- hM6 ttiot, #5SiRJSillS]coiiIiSf*13 
■y/<~>?) awfitztix^&o Btrc»*Ei» 1 2 

14, W*«S3©TFTg8tt«tH:S»«©iH«:*»6»* 

[0032] fufay- hia^ 1 0 tmm&m 1 2 (4, {£ 

-e^Sn-CSs*), -hlEx-^Sa«ftl Hfi 
J£ffit?i«EW*ro&IMrc»jSS*tTV'>.5. fc*5, MIS 

y- bmm 1 0 1 ^*eh 1 2 y- h 6 co_l 
icmfc-fzmmmma^-fmmi 1 tcoF^co^»» 
EE§r^<i-5fci!t), %<o$tm*®mmk®!m£ftx\,^ 

[0 0 3 3] %z LT, ^{ftiJS«2COrtffi, o^ijgtl^pi 
3*3j;t>*TFT4 - 9 ia^ 1 1 ^co^ffi _h 

[0 0 3 4] — HU«COS« 1 cOrtSJCfi, SiifcS: 
flf**sS<C5*«<Ofe©3»fe|R, ^ijx«4#, «b. #C0 3 
■&<DjJ 7 — y 4 1 4R, 14G, 1 4 B^iS, gfllEB 
^m®3cOia?lJ{C^(6]LT, ff^fcit/^lRl^^S 
fcM.^XWttf bXiXiz <9 , itt^co7J7-7^/u^ 1 4 
R, 14G, 1 4 B£«oT7Bl£LfcaW*«tM!! «fe 

«:si) i6coji}c, mmwmmm3(D±x{zMfai,. r 

nbco®^*®3 t*tl«li-5««*s-tix-€ixM*ffi«A 

^coJi{CE(S]Kl 8*s»^$tt-CV>5. HfffB»» 
1^16(4, *7-7^;U^l 4R, 14G, 14BCO*t 

[0 0 3 5] -t LT, ±iSHtJ«S« 1 i mffiilS* 2 14, 
^COJliftlfRiCii^-CH^r jV^^-k L-tf 

Ctv^PJSSl, 2F^c0BtflS^— yb-WT- 
H^4xfcM«(-?^H^Jl 1 9^ISitbtLTV^„ 

[0 0 3 6] *fc, ±IE— *fco*« 1 , 2C0F^SiC^:(t 
e>4xfcElSl«tl 3, 1 8 14^*1-^1, *(Omm*ffi7£j} 

[6ii;7t'y^t5riiacTEr6]»astitfci9, m 
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ElftlK 1 3 t Su«*« 1 cOgai^]BI 1 8 t \C i 0 ^fr^ix 

«1, 2ffli£*5\,^Xffij£(Dy'(X hfl (t»Jx.lifit?9 0 
° ) r-y-f ^ HEALTH*. 

[0 0 3 7] ±E— aroSSl. 2©^ffit(4-t 

iT,^, (B5t«2i, 2 2*siBB^tt-C*5 9, rixkw 
<B7fclK2 1, 2 2lt Z:ft*:iricDmmm$:Wr?E<Djjfo\c 

[0 0 3 8] #33, roHSS0iJcOf^ B B B ^^tt, ffoH 

i, 2 LTt fcUtt Ufc Woy ^ Mfifttfiii 

1 9 'ME>tt#<£>f^!jQK J; t> ffial^JjS&E 1 , 2 Bti*)- 

ttixm^tf v>t>^>5/— — *i7-f 
JSSa^roy^ ^ ]^dS{at£9 o° -c-fc54§-£\ Huted 

[oo3 9] £%K S ^©jfcss^sR^owffirak 

0««iB*«2 2©Hf«fcf4, ¥3MMfi2 3^£t 

-Y h 2 4#Eg£*vcv»5„ 
[0040] r. co»S^**^»tMffl.iJ»« i cortSKHS 

ifibtitiffim.fa,m.w<n*7—7~</i<?i4R, i4 

G, i 4 B{rov^$ bJ-ift^-rs :©*7-7-f 

14G, 1 4 B tt^tf 
V^:7^;U^f$)t), — 1 4 R, 

14G, 14BOH< Sfe7^y^l4Rli ifel 
HiSr^-rSfctfJO (R) ®Bili3 bttfamimi 7 

i*j-fr«£l 7 i^SW^ftiTSSigffi^Atc:^/?; 
L, »fe7-r/u* l 4 Bfi#fe®*Sr^-r5fcJ6© 
(B) <DjIJ3tS®ffi3 7 htf^Hcttfa-rz 

mmmi$Ai£Mfo[^x\,^z 0 

[004 1] ZLtlhOtl 7 — 4R, 14G, 

1 4 B(i^n^*n, ^m&<o^m^amh^nm- 
**fe*S:a4*$*5fc«>«)Hip i s&m-tit.mmz.m 

[0042] rcoHlS0ij-e»L #feco*7 — 7-r^^i 

4R, 14G, 1 4B&» *©*^«K:BI*«*A0> 

J&tfZ-f 5 t t t>td, rtl?>CD^7 — 1 4 R, 1 

4G, 1 4Btr»&, ^0>WlifiSB;O5l!fif2M^«A 

[0 0 4 3] Lfcjiot, wC0HSSFi)T*(4, iHHE^y- 
7^W14R, 14G, 1 4 B ©Bf? P 1 5 &LK<0&ft 



fejfcttJJftffi:® a fjCoT*5t», WIS* 7-7 ^ 
14R, 14G, 1 4 BCfflP 1 5*S*T^-f O 

[0044] 4*5, #fiO*7-7-f/l-i!'l 4R, 14 
G, 1 4 BOli*ffi«A*»e>©«tBb««:. W9#51[ 

0, l^!9-&9*5 — 74>^>9 1 4R, 14G, 14B© 
ffiJ*ra±M:, Bilfl*<»L-CV'>5. 
[0 0 4 5] mffiiJSffi2©rtSt-^:ttbttfcHfIfE 

4G, 1 4B©?SP 1 5CJtt|S]f5i*«©5jtg 
iffiSgffi^Ali. #Bi*««3±lClWiaR4tfflt3 b*s®J« 

* titcftRmm® t . mzs. am 3 b mm £ tux v 

W&©ftiSil^B£ft3fciSilf«3 a ia^fcoTV^. 
[0 0 4 6] r©^fiS^^f-f4, 3£##9!3&©^*; 

5 2 7^-fs©t>©-c-fc5„ 

[0 0 4 7] £i\ S«S*^COV>-CIftKi--5t, C 

[0 0 4 8] *-LT, ^©Afcfft©?^ HuffillMgl© 
fiffit£t$tt£>*Lfc#7 — 1 4 R, 14G, 14 
B©P^P 1 5£t^©»^iflS*trt?i-5*fe*HiWffi«a 

(BXffittA0jaHtttt£H*fflflH£) (CA*tLfc* 
14, HufE*7 — 7-f;i/? 1 4 R, 14G, 14B(cJ:9 

14R, 14G, 14B©fe|;ffeU # N ^ N W<om 
^tti^xm^m 1 9{CA^-f5„ tLt. 
AP^T-(4, ?S h b bH 9 SrSiH Lfc#fe5t^ N HfffBTtS^ 
3 a &mm\sX'&mU%M2 2\Z. 
AttU, -?:C07t© 5 t>©BWS««(B*S2 2 
»ofcfi*^«>3ti6*r©iH3tS2 2$ri@igLT^Sigi 
S*t« 2 3 [C <t <0 * HfJlE^{R'J{B3ttR 2 2 t fSfi 
|19W7-7-f;^14R, 14G, 14BtBiHfti| 

[0 0 4 9] *fc, *^F-lW*J:9iii*IW««l-A*t-*-5 
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m mm® a t mmmm mm® i»ot^5 ®mm 

1 2 (D/ttf), i!fj|2*fe3ttti*H?H*£ a (Do ^CDTfoHJl 1 9 
Lfc#fe3t7)SMteT F T 4 O^ScO y-x*3 J; r>* 
KW>tS8, 9*5iO«#IE^l 0, 11, 12ia 
<9R#t£*U &Mmitfa2 2*3j:t/^Sii^M«2 3£ 
H"f (C, 8£bbS 1 9t*7-7-fyU^ 1 4R, 14G, 
1 4 B t HfiftiJ®7t« 2 1 t SrHIIiSfcjSi® LTSmiff;fr(CtB 

[0 0 5 0] Wiihm 1 9 lait LfcfifJ|B*fe7t*5 <fc t>*^ 

mmmmcx'om^ti^s mu3, 1 spfldepin^tLsm 

[005 l] — "jj^ mlf577 7 — 1 4R, 14 

G, 14B©iP15 asm-f 5 ^*fe3ttti«ffi^ b 

(IiIiA«^*®«) (CAM LfcTtti, *7-7^ 
/^14R, 14G, 1 4 B{Ci-5©HX^S!tT(-. ft 

$*tT, teUfil7fc&2 2*5j;r>*^Sa§SW«2 3^gf 
C« MI19i:*7-7-f^l4R 1 14G, 14 

b t mmmitWL 2 1 1 &i«&i§i® it, mmm<D#m& 

[0052] ^co«t9(-, twt&mm vxR^mm^z 
ntcotzte, m*wijyfatbAtti-tiftyt<D?ib. #7 

-7>f^l4R, 14G, 1 4 BCOfJP 1 5^©SC 
7-7-f/^14R, 14G, 1 4 BiCt ^OTBfcUXS? 

U W)W.$7 — 74^? 1 4 R, 14G, 14B©SP 
1 5^*f^-r5^*fe3tfflWffl«b^AWLfc7t(4, 7J 
7-7>f/^14R, 14G, 1 4 Btci-SSfcilXSrSH' 

5^i^< ^tiijsts 2 cd^bi^^t mmmm 3 ±cdk 

MSI 3 bia ii5»Sco^#fe3t<7)***^- 

[0053] -<Dtzib, fcMmmmzid\,^xii, &mm 

WAA^, *7-7^/^14R, 14G, 14BC 
J: 9 -?rtOPiii|X«ft^«co*SrP^itX$ixT¥-Jg]llKM« 2 
3r*^$tlfc*fe3ti:, 137 — 74/^5 1 4 R, 14 
G, 1 4 BdiStKUXSrgttSr i: & < MfEKMg 3 b 



[0 0 5 4] Lfc^oT, BufSTJ^ — 7^;^ 1 4 R, 

i 4 g, i4 B(omm&&m.ig<D&\,^&it*mbnz> 

[0 0 5 5] ifSKWS^W^^HmSO 5 * 
7 — ^^^^coE^iJSrTn-rillTfc^ , #777— M^A' 
B^ffl«A<7)illS^75^^'9-&-5®»ffi^Ai:(7) 

^(75iij*p B i^c (5 & <p mmz t>tz z> m&ftitt mm® a 

frbntiifrtftX-ibZifrR. mc. WBro^-ftL^o^fe 

r)5, Awwg(c«, ®^a' ±mmmm^it<D^\z.m 

[0 0 5 6] A^<7>i(Cl,x^)7J7-iiimA , 

i4R, i4G, 1 4 B©ip i 5&£.tfmmytRftm 

[0 0 5 7] #;(;:, igilM^fcov^-rtftK-rs r 
WSil^*r*«, '^yfysf b 2 4^5>03fe^^Si§ 
S«2 3i:trofffl)»^ASfU rco^ilSAt«2 
3£jgiiLfc7t^ ^«{1*«2 2ICJ; >9^(7)®llX#(C 

[0 0 5 8] ^LT, HfJf5#fe7tmMS« a 
Tfe^B^fflt A C0glt53tS#t^W^-ro7t ^Sig-r 5 7t 

mmmm3 a ^siiLr^^ 1 9icA#tL, ^nm^ 

^(Dlt&lJy — 7-f;^ 1 4 R, 14G, 14B(iJ:»3 

14R, 14G, 1 4 BlDfeiC^ffeU 

[0 0 5 9] m^O^feTtfi, ml«ffi3fe«2 1 (CAW 
U ^C03tro5^WBiIfEBtltliJil7tffi2 lW^igttiCffio 
fc{i*^(7)7 l 6^-©fi^2 1 $rSiaUT*^-Hfj77(C 

mw-rsc ccotawTtossatis m®3, lsr^sc^p 

[0 0 6 0] — *\ B5IB*7 — 1 4 R, 14 

G, 1 4 B<DfflO 1 5^M^i-?)^*fe?tmW^b 

(iBiffiJSA(7)^^:ffl«) T*(i, ^^S^^AWLfc 
7t7)^ S^^cArtOHijfBTtSltffi^lCAWLT, -^CO 

swsf 3 bizxvMbti, m^m^\zitmHi,^\ 

[0 0 6 1] rroj; o l:> ^3/^7^ h 2 4<D^mm 
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fL%(O0%. 137 — 74^9 1 4R, 14G, 1 4 B <D 
Ufc**TJt*S. #9 — 74^9 1 4R, 14G, 14B 

[0 0 6 2] fc«U BtrE*fi.*taW«*atCA«tUfc 
7t^9^, ««a&K2©rtfflKKJtbiXfcTFT4»» 

o, li, 1 2tf5iioTi^^#tcAttL7 t ;: 

#14, TFT4^it;#Eil 0, 11, 12fc±9il 

o, li, l 2dSiioTv^«»»K^tl*ft^e>ailt-r 

[o o 6 3]. rcofctf), aaa**t*5v^Ttt, 

fg*fiA^e>^ $7 — 7 4>V9 1 4 R, 14G, 14BI: 

[0 0 6 4] HI 4 J2 N ±IESii8M**<^BR^iB*X V* 
i4, m*««AO«H«*^&»9-&5Bf*«*Afc^ 

mm a' <Dtomm*eLiz£Q7/is%7—mmm7j<&ti 

[0 0 6 5] ft*3. I2 4{C*3V^T, c (ImlfSSItli 3 b 
<7>JB£* df4TFT4tf>«, eliy-bEIlO^ f 
$47*— ^KiK 1 1 g f4^*Ifil£ 1 2 oj^-efc 9 , 
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(57) [Title of the Invention] 

LIQUID CRYSTAL DISPLAY ELEMENT 

(54) [Abstract] 

[Problem] To provide a two-way type liquid crystal display 
element, which may display a bright color image at the time 
of performing reflection type display using external light and 
display a color image with good contrast at the time of 
performing transmission type display using light of a back 
light. 

[Means for Resolution] Color filters 14R, 14G, 14B of red, 
green and blue mounted on the inner surface of a front substrate 
1 are provided with an aperture 15 partially corresponding to 
a pixel area, and the inner surface of a rear substrate 2 is 
provided with a reflection film 3b opposite to an aperture 15, 
whereby in the reflection type display, colored light 
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transmitted through a part outside of the aperture of the color 
filter and reflected by a semi-transmission reflecting plate 
23 and high luminance non-colored light transmitted through 
the aperture of the color filter and reflected by the reflection 
film 3b are emitted in front of an element to display a high 
luminance color pixel, and in the transmission type display , 
only the colored light transmitted through a part outside of 
the aperture of the color filter is emitted in front of the 
element to display a color pixel with high contrast. 

[Claims ] 

[Claim 1 ] A liquid crystal display element, comprising: a pair 
of front and rear substrates disposed opposite to each other; 
a plurality of first electrodes provided on the inner surface 
of one substrate; at least one second electrode provided on 
the inner surface of the other substrate; colored films of two 
or more colors different in transmission wavelength band and 
provided on the inner surface of the front substrate 
corresponding to a plurality of pixel areas where the plurality 
of the first electrodes and the second electrode are opposite 
to each other; a liquid crystal layer provided between the 
paired substrates; and a semi-transmission reflecting plate 
provided on the back side, wherein each of the colored films 
of two or more colors is respectively provided with an aperture 
for emitting non-colored light partially corresponding to the 
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inside of the pixel area, and a reflection film opposite to 
an aperture of the colored film is provided on the inner surface 
of the back substrate. 

[Claim 2] The liquid crystal display element according to 
claim 1, wherein the first electrodes are a plurality of pixel 
electrodes arranged in a matrix, the second electrode is a 
counter electrode opposite to the plurality of pixel electrodes , 
and the inner surface of the rear substrate is provided with 
the plurality of pixel electrodes, a plurality of active 
elements respectively connected to the pixel electrodes , a gate 
wiring and a data wiring for supplying a gate signal and a data 
signal to the active elements , and a capacity wiring for forming 
a compensating capacity in a space up to the pixel electrodes. 
[Claim 3] The liquid crystal display element according to 
claim 2 , wherein the plurality of pixel electrodes are composed 
of a light reflecting area formed by the reflecting film and 
a light transmitting area formed by a transparent conductive 
film. 

[Claim 4] The liquid crystal display element according to 
claim 2 , wherein a part of at least one wiring of the gate wiring, 
the data wiring and the capacity wiring corresponds to the 
inside of the pixel area and that part is served as the 
reflecting film. 

[Detailed Description of the Invention] 
[0001] 
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[Technical Field to which the Invention Belongs] 

This invention relates to the so-called two-way display 
type liquid crystal display element including a semi- 
transmission reflecting plate on the back side. 
[0002] 
[Prior Art] 

A two-way display type liquid crystal element is adapted 
to reflect external light entering from the front side by a 
semi-transmission reflecting plate on the back side to perform 
reflection type display using external light when external 
light (natural light and interior illuminating light) having 
enough brightness is obtained, and perform transmission type 
display using light of a back light disposed on the back side 
of the liquid crystal display element when external light 
having enough brightness is not obtained. The two-way display 
type liquid crystal display element is composed of a pair of 
front and back substrates disposed opposite to each other, a 
plurality of first electrodes provided on the inner surface 
of one substrate, at least one second electrode provided on 
the inner surface of the other substrate, a liquid crystal layer 
provided between the paired substrates, and a semi- 
transmission reflecting plate provided on the back side. 
[0003] 

As the liquid crystal display element, TN (twisted 
nematic) type in which the molecules of liquid crystal of the 
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liquid crystal layer are twist-oriented at a designated twist 
angle between both substrates is mostly adopted , and in the 
TN type liquid crystal display element , a sheet polarizer is 
disposed on the front of the front substrate and on the back 
side of the rear substrate (in a space up to the semi- 
transmission reflecting plate) with the transmission axis 
pointing in a designated direction. 
[0004] 

As the liquid crystal display element, cited are various 
types such as an active matrix type and a simple matrix type. 
The active matrix type liquid crystal display element is, for 
example, so constructed that the inner surface of one substrate 
is provided with a plurality of pixel electrodes arranged in 
a matrix, a plurality of active elements respectively connected 
to the pixel electrodes, and a signal line for supplying a 
signal to the active elements, the inner surface of the other 
substrate is provided with a counter electrode opposite to the 
plurality of pixel electrodes, and the plurality of pixel 
electrodes and the counter electrode respectively take the 
mutual opposite area as a pixel area. 
[0005] 

Further, as the liquid crystal display element, cited 
are a black-and-white image display type and a color image 
display type. In the liquid crystal display element for 
displaying a multi-color image such as a full-color image, the 
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inner surface of the front substrate is provided with colored 
films of two or more of colors different in transmission 
wavelength band respectively corresponding to a plurality of 
pixel areas where the plurality of first electrodes (e.g. pixel 
electrodes) and the second electrode (e.g. a counter electrode) 
are opposite to each other. 
[0006] 

The colored films are generally color filters of red, 
green and blue, and the color filters of the respective colors 
are respectively formed to have the substantially same area 
as the pixel area in order to emit all of light transmitted 
through the pixel areas as colored light having good color 
purity. 
[0007] 

[Problems that the Invention is to Solve] 

The conventional two-way display type liquid crystal 
display element including a color filter, however, has the 
problem that in the case of reflection type display using 
external light, the display is very dark. 
[0008] 

The reason for this is that light is absorbed by the color 
filter, and since the color filter transmits light of the 
wavelength band corresponding to the color of the color filter 
out of the visible light band and absorbs light of the other 
wavelength band, the intensity of the colored light transmitted 
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through the color filter is lower than the intensity of incident 

light. 

[0009] 

In the case of the two-way type liquid crystal display 
element , lowering of brightness of display at the time of 
transmission type display using light of a back light is 
compensated by heightening the luminance of the back light, 
but at the time of reflection type display using external light , 
it is impossible to obtain incident light with high luminance 
enough to compensate for light absorption of the color filter. 
Further , since the light entering the liquid crystal display 
element from the front of the element passes through the color 
filter twice until it is reflected by a semi-transmission 
reflecting member on the back side to be emitted forward, 
absorption of light is further increased so that the display 
becomes considerably dark. 
[0010] 

Consequently, it has been considered heretofore that 
absorption of light in the color filter is decreased by reducing 
the thickness of the color filter in order to brighten the 
display. When the film thickness of the color filter is thus 
reduced, however, transmittance of light of the absorption 
wavelength band is heightened so that it is impossible to obtain 
colored light with good color purity, and the color range of 
the displayed color image becomes narrow. 
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[0011] 

It is an object of the invention to provide a two-way 
type liquid crystal display element, which may display a bright 
color image at the time of performing reflection type display 
using external light and display a color image with good 
contrast at the time of performing transmission type display 
using light of a back light • 
[0012] 

[Means for Solving the Problems] 

According to the invention, a liquid crystal display 
element includes: a pair of front and rear substrates disposed 
opposite to each other; a plurality of first electrodes 
provided on the inner surface of one substrate; at least one 
second electrode provided on the inner surface of the other 
substrate; colored films of two or more colors different in 
transmitting wavelength band and provided on the inner surface 
of the front substrate corresponding to a plurality of pixel 
areas where the plurality of the first electrodes and the second 
electrode are opposite to each other; a liquid crystal layer 
provided between the paired substrates; and a semi- 
transmission reflecting plate provided on the back side, 
wherein the colored films of two or more colors are respectively 
provided with an aperture for emitting non-colored light 
partially corresponding to the inside of the pixel area, and 
a reflection film opposite to an aperture of the colored film 
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is provided on the inner surface of the back substrate • 
[0013] 

In this liquid crystal display element, the colored films 
of two or more colors are provided with the aperture for 
emitting non-colored light partially corresponding to the 
inside of each pixel area, and the inner surface of the back 
substrate is provided with the reflection film opposite to the 
aperture of the colored film, whereby at the time of reflection 
type display using external light, out of the incident light 
from the front of the element, only the light entering an area 
to which a part outside of the aperture of the colored film 
corresponds is subjected to light absorption in the absorption 
wavelength band by the colored film to become colored light, 
the colored light is reflected by the semi-transmission 
reflecting plate on the back side to be emitted in front of 
the element, and the light entering an area to which the 
aperture of the colored film corresponds is not subjected to 
absorption by the colored film, and reflected by the reflection 
film on the inner surface of the back substrate to be emitted 
as non-colored light with high luminance in front of the 
element . 
[0014] 

Thus, in the reflection type display , from the respective 
pixel areas, the colored light subjected to light absorption 
in the absorption wavelength band by the colored film and 
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reflected by the semi-transmission reflecting plate, and the 
non-colored light with high luminance not subjected to 
absorption by the colored film and reflected by the reflection 
film are emitted in front of the element, and a high-luminance 
color image is displayed by the colored light and the non- 
colored light, so that an enough bright color image can be 
displayed. 
[0015] 

On the other hand, at the time of transmission type 
display using light of a back light, out of the light entering 
the respective pixel areas from the back side of the element, 
only the light entering the area to which a part outside of 
the aperture of the colored film corresponds is subjected to 
light absorption in the absorption wavelength band by the 
colored film to become colored light, the colored light is 
emitted in front of the element, in the area to which the 
aperture of the colored film corresponds, the incident light 
is shielded on the inner surface of the rear substrate by the 
reflection film not to be emitted in front of the element. 
[0016] 

Thus, in the transmission type display, only the colored 
light subjected to light absorption in the absorption 
wavelength band by the colored film is emitted in front of the 
element, and a color pixel with high color purity is displayed 
by the colored light so that a color image of good color quality 
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can be displayed. 
[0017] 

In this transmission type display, although the light 
emitted in front of the element is only the colored light 
transmitted through an area to which a part outside of the 
aperture of the colored film corresponds, in the case of the 
transmission type display, the light passes through the colored 
film only once, so that the luminance of the colored light 
emitted in front of the element is higher as compared with that 
of the colored light twice passed through the colored film to 
be emitted in the case of reflection type display, and when 
the luminance of the back light is made higher, the luminance 
of the outgoing light can be further heightened to attain enough 
brightness of display in the transmission type display. 
[0018] 

Accordingly, in this liquid crystal display element, at 
the time of reflection type display using external light, a 
bright color image can be displayed, and at the time of 
transmission type display using light of the back light, a color 
image having excellent black display and good contrast can be 
displayed . 
[0019] 

[Mode for Carrying Out the Invention] 

In the liquid crystal display element of the invention, 
as described above, the colored films of two or more colors 
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provided on the inner surface of the front substrate are 
respectively provided with the aperture for emitting non- 
colored light partially corresponding to the inside of each 
pixel area, and the inner surface of the rear substrate is 
provided with the reflection film opposite to the aperture of 
the colored f ilm, whereby at the time of reflection type display 
using external light, a bright color image is displayed, and 
at the time of transmission type display using light of the 
back light, a color image with good contrast can be displayed. 
[0020] 

In the case of applying the invention to an active matrix 
type liquid crystal display element in which the first 
electrode is a plurality of pixel electrodes arranged in a 
matrix, and the second electrode is a counter electrode 
opposite to the plurality of pixel electrodes, it is desirable 
to provide the inner surface of the rear substrate with the 
plurality of pixel electrodes, a plurality of active elements 
respectively connected to the pixel electrodes, a gate wiring 
and a data wiring for supplying a gate signal and a data signal 
to the active elements, and a capacity wiring forming a 
compensating capacity in a space up to the pixel electrodes. 
[0021] 

In that case, a light reflection area with the reflection 
film and a light transmitting area enabling transmission of 
light may be provided in the plurality of pixel areas, a part 
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of wiring of at least one of the gate wiring, the data wiring 
and the capacity wiring is made correspond to the inside of 
the pixel area, and that part may be taken as the reflection 
film. 
[0022] 

[Embodiments ] 

A first embodiment of the invention will now be described 
with reference to the attached drawings. Fig. 1 is a front 
view of a part of a liquid crystal display element, and Fig. 
2 is a sectional view taken along line II-II of Fig. 1. The 
liquid crystal display element of the embodiment is an active 
matrix type in which TFT (a thin film transistor) is taken as 
an active element, and between a pair of front and rear 
substrates (transparent substrates made of glass or the like) 
1, 2 opposite to each other with a liquid crystal layer 19 
interposed between them, the inner surface of the rear 
substrate 2 is provided with a plurality of transparent pixel 
electrodes 3 arranged in a matrix, and active elements 
(hereinafter referred to as TFT) 4 are disposed corresponding 
to the pixel electrodes 3 . 
[0023] 

In Fig. 1, in the pixel electrodes 3, (R) is a pixel 
electrode for displaying a red pixel, (G) is a pixel electrode 
for displaying a green pixel, and (B) is a pixel electrode for 
displaying a blue pixel. These pixel electrodes 3 are 
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alternately arranged in the row direction ( in the lateral 
direction of a screen) and arrayed linearly/ and in the column 
direction (in the vertical direction of the screen) , the pixel 
electrodes 3 for displaying the pixels of the same color are 
alternately shifted from each other in the row direction at 
intervals of about 1.5 pitch to be arrayed in zigzag. 
[0024] 

The TFT 4 is composed of a gate electrode 5 formed on 
the rear substrate 2, a gate insulation film 6 covering the 
gate electrode 5, an i-type semiconductor film 7 formed 
opposite to the gate electrode 5 on the gate insulation film 
6, and a source electrode 8 and a drain electrode 9 formed on 
both side parts of the i-type semiconductor film 7 through 
n-type semiconductor film (not shown). 
[0025] 

On the rear substrate 2, gate wirings 10 for supplying 
a gate signal to the TFTs 4 of the rows are provided along each 
one side of the pixel electrodes, and the gate electrode 5 of 
the TFT 4 of each row is formed integral with the gate wiring 
10 corresponding to the row. 
[0026] 

The gate insulation film (transparent film) 6 of the TFT 
4 is formed substantially extending over the whole surface of 
the substrate 2, and the gate wiring 10 is covered with the 
gate insulation film 6 except the terminal part thereof. 
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[0027] 

On the gate insulation film 6, data wirings 11 for 
supplying a data signal to each TFT 4 of the respective columns 
are provided along each one side of the respective pixel 
electrode columns, and the drain electrodes 9 of TFTs 4 of the 
respective columns are respectively connected to data wirings 
11 corresponding to the columns. 
[0028] 

The data wirings 11 are formed in zigzag along the 
respective pixel electrode columns (zigzag pixel electrode 
column) for displaying the pixels of the same color, and a 
horizontal wiring part connecting the vertical wiring parts 
along the side edges of the pixel electrodes 3 of the respective 
rows is wired parallel to the gate wiring 10 between the 
adjacent pixel electrode rows. 
[0029] 

Although the data wirings 11 are wired on the gate 
insulation film 6 and the drain electrodes 9 of the TFTs 4 of 
the respective columns are respectively formed integral with 
the data wiring 11 corresponding to the column in the present 
embodiment, the TFT 4 may be covered with an insulation film 
and the data wiring 11 may be performed thereon to be connected 
to the drain electrode 9 of the TFT 4 in a contact hole provided 
in the insulation film. 
[0030] 
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The pixel electrode 3 is formed on the gate insulat ion 
film 6, and the pixel electrode 3 is connected to the source 
electrode 9 of the corresponding TFT 4 at the end part of one 
side edge thereof. 
[0031] 

Further, on the rear substrate 2, corresponding to the 
respective pixel electrode rows, a capacity wiring 12 opposite 
to the respective pixel electrodes 3 of the row with the gate 
insulation film 6 interposed between them is provided, and the 
capacity wiring 12, the pixel electrodes 3 and the gate 
insulation film 6 between them form a compensating capacity 
(storage capacity) for compensating for fluctuation of 
potential of the pixel electrodes 3 during the non-select 
period. The capacity wiring 12 is formed parallel to the gate 
wiring 10 opposite to a part a little biased to the inside of 
the pixel electrode from the end edge on the opposite side to 
the TFT connection side of the pixel electrode 3. 
[0032] 

The gate wiring 10 and the capacity wiring 12 are formed 
of a metal film having low resistance and high reflectance of 
light (e.g. aluminum-base alloy), and the data wiring 11 is 
also formed of a metal film having low resistance and high 
reflectance. The gate wiring 10 and the capacity wiring 12 
are subjected to anodizing at the surface thereof in order to 
heighten the withstand voltage between the pixel electrode 3 
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and the data wiring 11 formed on the gate insulation film 6. 
[0033] 

On the inner surface of the rear substrate 2, that is, 
on the formation surface of the pixel electrode 3, the TFT 4 
and the data wiring 11 , an orientation film 13 is provided 
extending over the whole of the pixel electrode array area. 
[0034] 

On the other hand, the inner surface of the front 
substrate 1 is provided with colored films of two or more colors 
different in transmission wavelength band, such as color 
filters 14R, 14G, 14B of three colors, red, green and blue 
arranged alternately in the row direction and in the column 
direction opposite to the array of the pixel electrodes 3, and 
on a transparent protective coat (insulation film) 16 formed 
to cover all of the color filters 14R, 14G and 14B, one film-like 
transparent counter electrode 17 is provided opposite to all 
of the pixel electrodes 3 so that the areas opposite to the 
pixel electrodes 3 respectively form pixel areas A. An 
orientation film 18 is formed thereon. The protective coat 
16 may be omitted by suitably selecting the material of the 
color filters 14R, 14G and 14B. 
[0035] 

The front substrate 1 and the rear substrate 2 are joined 
to each other at the peripheral edge parts thereof through a 
frame-like sealing material not shown, and an area surrounded 
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with the sealing material between both substrates 1, 2 is 

provided with a liquid crystal layer 19. 

[0036] 

In the orientation films 13, 18 provided on the inner 
surfaces of the paired substrates 1, 2, the film surfaces are 
respectively orientated by rubbing in a designated direction, 
and the liquid crystal molecules of the liquid crystal layer 
19 between the substrates 1, 2 are regulated in the orientation 
direction in the vicinities of the substrates 1 , 2 by the 
orientation film 13 of the rear substrate 2 and the orientation 
film 18 of the front substrate 1, and twist-orientated at a 
designated twist angle (e.g. about 90°) between both substrates 
1/ 2. 
[0037] 

Sheet polarizers 21, 22 are respectively disposed on the 
outer surfaces of the paired substrates 1 , 2 , and the sheet 
polarizers 21, 22 are provided with the respective transmission 
axes pointing in a designated direction. 
[0038] 

The liquid crystal display element of the present 
embodiment is TN type liquid crystal display element adapted 
to display in the so-called normally white mode, in which when 
an electric field is not applied to the liquid crystal layer 
19 (when the liquid crystal molecules are orientated in the 
initial twist-orientated state of being most tilted to the 
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surfaces of the substrates 1), 2, the display is a bright 
display , and as the liquid crystal molecules are orientated 
to rise to the surfaces of the substrates 1, 2 by application 
of an electric field to the liquid crystal layer 19, the 
outgoing radiation rate of light is lowered so that the display 
becomes dark. In the case where the twist angle of the liquid 

crystal molecule is about 90% for example, the sheet polarizers 
21, 22 are provided with the transmission axes intersecting 
perpendicularly to each other. 
[0039] 

Further, on the back side of the liquid crystal display 
element, that is, at the back of the rear sheet polarlizer 22, 
a semi-transmission reflecting plate 23 is disposed, and at 
the back of the semi-transmission reflecting plate 23, a back 
light 24 is disposed. 
[0040] 

The red, green and blue color filters 14R, 14G, 14B 
mounted on the inner surface of the front substrate 1 in the 
liquid crystal display element will now be further described. 
The color filters 14R, 14G, 14b are filters using a pigment 
dispersed material, for example, and in the color filters 14R, 
14G, 14B, the red filter 14R corresponds to a pixel area A where 
the pixel electrode 3 of (R) and a counter electrode 17 are 
opposite to each other for displaying a red pixel, the green 
filter 14G corresponds to a pixel area A where the pixel 
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electrode 3 of (G) and a counter electrode 17 are opposite to 
each other for displaying a green pixel, and a blue filter 14B 
corresponds to a pixel area A where the pixel electrode 3 of 
(B) and a counter electrode 17 are opposite to each other for 
displaying a blue pixel • 
[0041] 

The color filters 14R, 14G, 14B respectively have a film 
thickness to obtain colored light with good color purity, and 
the filters are formed to have an aperture 15 for emitting 
non-colored light partially corresponding to the inside of the 
pixel area A. 
[0042] 

In the present embodiment, the color filters 14R, 14G, 
14B of the respective colors are shaped so that a longitudinal 
rectangular aperture 15 corresponding to the central part of 
the pixel area A is provided in the central region, and the 
outlines of the color filters 14R, 14G, 14B are formed with 
such dimensions that the outer peripheral edge part is 
projected outside over the outer peripheral edge of the pixel 
area A. 
[0043] 

Accordingly, in the present embodiment, the areas to 
which the parts outside of the apertures 15 of the color filters 
14R, 14G, 14B correspond, that is, the peripheral area of the 
pixel area A and the area between the adjacent pixel areas A 
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(hereinafter referred to as inter-pixel area) are served as 
colored light emitting area (a), and the areas to which the 
apertures 15 of the color filters 14R, 14G, 14B correspond, 
that is, the central area of the pixel area A are served as 
a non-colored light emitting area (b). 
[0044] 

The overhang width of each color filter 14R, 14G, 14B 
of the respective colors from the pixel area A is set to about 
1/2 of the width of the area between the adjacent pixel areas 
A, and the side edges of the adjacent color filters 14R, 14G, 
14B are in contact with each other without any gap. 
[0045] 

Each pixel electrode 3 mounted on the inner surface of 
the rear substrate 2 is formed by a transparent conductive film 
such as ITO, and in the central area thereof, longitudinal 
rectangular reflection films 3b opposite to the apertures 15 
of the color filters 14R, 14G, 14B are provided on the pixel 
electrodes. That is, each pixel area A is composed of a light 
reflection area where the reflection film 3b is formed on each 
pixel electrode 3 and the other light transmitting light 
transmission area 3a where no reflection film 3b is formed. 
The reflection film 3b is formed of a metal film having light 
reflectance such as aluminum or chrome, and the surface thereof 
is roughened by oxygen plasma treatment or the like to form 
a scattering reflecting surface. 
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[0046] 

The liquid crystal display element is a two-way type in 
which when external light ( natural light or interior 
illuminating light) having enough brightness is obtained, 
external light entering from the front of the element is 
reflected by the semi-transmission reflecting plate 23 on the 
back side to perform reflection type display using the external 
light, and when external light having enough brightness is not 
obtained, transmission type display using light of the back 
light 24 disposed at the back of the liquid crystal display 
element is performed. 
[0047] 

First, the reflection type display will be described. 
In this reflection type display, light entering from the front 
of the element is subjected to absorption of light of polarized 
component along the absorption axis by the front sheet 
polarizer 21 to become linearly polarized light of polarization 
component along the transmission axis. 
[0048] 

In the incident light, the light entering the colored 
light emitting areas (a) (the peripheral area of the pixel area 
A and the inter-pixel area ) to which the parts outside of the 
apertures 15 of the color filters 14R, 14G, 14B mounted on the 
inner surface of the front substrate 1 correspond is subject 
to absorption of light in the absorption wavelength band and 
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absorbed by the color filters 14R, 14G, 14B so that the light 
is colored in color of the color filters 14R, 14G, 14B, and 
colored light of red, green, blue enters the liquid crystal 
layer 19. In the pixel area A, the colored light transmitted 
through the liquid crystal layer 19 is transmitted through the 
light transmission area 3a outside of the light reflecting area 
to enter the rear sheet polarizer 22. Out of the light, the 
light of polarization component along the transmission axis 
of the rear sheet polarizer 22 is transmitted through the sheet 
polarizer 22, reflected by the semi-transmission reflecting 
plate 23, and sequentially transmitted through the rear sheet 
polarizer 22, the liquid crystal layer 19, the color filters 
14R, 14G, 14B, and the front sheet polarizer 21 to be emitted 
in the front of the element. 
[0049] 

As to the external light entering the inter-pixel area 
from the front of the element, the colored light transmitted 
through the liquid crystal layer 19 in the colored light 
emitting area (a) is reflected by the source and drain 
electrodes 8, 9 and the respective wirings 10, 11, 12 on the 
surface of the TFT 4 due to the TFT 4 mounted in the inter-pixel 
area, the gate wiring 10 and the data wiring 11 passing the 
inter-pixel area, and the capacity wiring 12 crossing the pixel 
area A and the inter-pixel area, and sequentially transmitted 
through the liquid crystal layer 19, the color filters 14R, 
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14G, 14B and the front sheet polarizer 21 to be emitted in front 
of the element , not through the rear sheet polarizer 22 and 
the semi-transmission reflecting plate 23. 
[0050] 

The colored light and the non-colored light entering the 
liquid crystal layer 19 are rotatory-polarized by the 
birefringence in the process of transmitting the liquid crystal 
layer 19, and the orientation state of the liquid crystal 
molecules is changed by electric field applied between the 
electrodes 3, 18 so that the intensity of outgoing light is 
changed. The intensity of outgoing light from the inter-pixel 
area is always fixed corresponding to the intensity of incident 
external light because the inter-pixel area is always in 
no-field state and the liquid crystal molecules are always 
orientated in the initial twist-orientated state. 
[0051] 

On the other hand, the light entering the non-colored 
light emitting areas (b) (the central area of the pixel area 
A) to which the apertures 15 of the color filter 14R, 14G, 14B 
correspond is not subjected to absorption by the color filters 
14R, 14G, 14B to enter the liquid crystal layer 19 as still 
non-colored light with high luminance. The light is reflected 
by the reflection film 3b mounted in the central area of the 
pixel area A, and sequentially transmitted through the liquid 
crystal layer 19, the color filters 14R, 14G, 14B and the front 
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sheet polarizer 21, not through the rear sheet polarizer 22 
and the semi-transmission reflecting plate 23 to be emitted 
in front of the element as still non-colored light with high 
luminance. The intensity of outgoing light from the non- 
colored light emitting area (b) changes with the change of 
orientation state of the liquid crystal molecules caused by 
an electric field applied between the electrodes 3, 18. 
[0052] 

Thus, at the time of reflection type display using 
external light, in the external light entering from the front 
of the element, only the light entering the colored light 
emitting area (a) to which the part outside of the aperture 
15 of the color filter 14R, 14G, 14B corresponds is subjected 
to light absorption in the absorption wavelength band by the 
color filters 14R, 14G, 14B to become colored light, and the 
colored light is reflected by the semi-transmission reflecting 
plate 23 on the back: side to be emitted in front of the element. 
The light entering the non-colored light emitting area (b) to 
which the aperture 15 of the color filter 14R, 14G, 14B 
corresponds is not subjected to absorption by the color filters 
14R, 14G, 14B, and reflected by the reflection film 3b on the 
pixel electrode 3 on the inner surface of the rear substrate 
2 to be emitted as the non-colored light with high luminance 
in front of the element. 
[0053] 
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In the reflection type display, the colored light 
subjected to light absorption in the absorption wavelength band 
by the color filters 14R, 14G, 14B from the respective pixel 
areas A and reflected by the semi-transmission reflecting plate 
23, and the non-colored light with high luminance reflected 
by the reflection film 3b, without being subjected to 
absorption by the color filters 14R, 14G, 14B are emitted in 
front of the element, so that a high-luminance color pixel is 
displayed with the colored light and the non-colored light. 
[0054] 

Accordingly, even if the film thickness of the color 
filters 14R, 14G, 14B is large enough to obtain colored light 
with good color purity, an enough bright color image can be 
displayed . 
[0055] 

Fig. 3 is a diagram showing the array of pixels and color 
filters at the time of reflection type display. Although each 
color pixel A' is displayed by colored light a ' of one of red 
R, green G and blue B which is outgoing light from the colored 
light emitting area (a) extending from the peripheral area of 
the pixel area A to the substantially intermediate part of the 
inter-pixel area in a space up to the adjacent pixel area A, 
and by non-colored light b ' which is an outgoing light from 
a non-colored light emitting area (b) which is the central area 
of the pixel area A, the pixel is seen to the eyes of the man 
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as if the whole of the pixel A ' is colored in color of the colored 
light, and a full-color image is displayed by additive color 
mixture of color pixels A ' of red, green and blue. 
[0056] 

The color pixel A' visible to the eyes of the man is a 
high-luminance pixel in which the color of the colored light 
becomes a little lighter, and the darkness and brightness of 
the color correspond to the light quantity ratio of the colored 
light to the non-colored light. The darkness and brightness 
of the color of the color pixel A ' can be arbitrarily set by 
selecting the area ratio of the apertures 15 of the color 
filters 14R, 14G, 14B and the light reflection area to the area 
of the pixel area A. 
[0057] 

The transmission type display will now be described. In 
the transmission type display, light from the back light 24 
enters the semi-transmission reflecting plate 23 from the back, 
and the light transmitted through the semi-transmission 
reflecting plate 23 is subjected to light absorption of 
polarization component along the absorption axis by the rear 
sheet polarizer 22 to become linearly polarized light of 
polarization component along the transmission axis. 
[0058] 

In the colored light emitting area (a) (the peripheral 
area of the pixel area A and the inter-pixel area) , the incident 
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light from the back of the element is transmitted through the 
light transmission area 3a adapted to transmit light outside 
of the light reflection area in the pixel area A to enter the 
liquid crystal layer 19. The light is rotatory-polarized by 
the birefringence in the process of transmitting the liquid 
crystal layer 19, and the light is absorbed in the absorption 
wavelength band by the color filters 14R, 14G, 14B and colored 
in the color of the color filters 14R, 14G, 14B to become colored 
light of red, green and blue. 
[0059] 

The colored light enters the front sheet polarizer 21, 
and out of the light, the light of polarized component along 
the transmission axis of the front sheet polarizer 21 is 
transmitted through the sheet polarizer 21 to be emitted in 
front of the element. The intensity of outgoing light changes 
with the change of the orientation state of the liquid crystal 
molecules caused by an electric field applied between the 
electrodes 3, 18. 
[0060] 

On the other hand, in the non-colored light emitting area 
(b) (the central area of the pixel area A) to which the aperture 
15 of each color filter 14R, 14G, 14B corresponds, the light 
entering from the back of the element enters the light 
reflection area in the pixel area A, and the light is shielded 
by the reflection film 3b not to be emitted in front of the 
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pixel . 
[0061] 

Thus, at the time of transmission type display using 
light of the back light 24, in the light entering from the back 
of the element, only the light entering the colored light 
emitting area (a) to which the part outside of the aperture 
15 of each color filter 14R, 14G, 14B corresponds is subjected 
to light absorption in the absorption wavelength band by the 
color filters 14R, 14G, 14B to become colored light, and the 
colored light is emitted in front of the element. 
[0062] 

In the light entering the colored light emitting area 
(a), however, the light entering the part of the TFT 4 and the 
part passing the wirings 10, 11, 12 mounted on the inner surface 
of the rear substrate 2 is shielded by the TFT 4 and the wirings 
10, 11, 12 not to be emitted in front of the element, so that 
the colored light emits from the area outside of the TFT 4 part 
and the part passing the wirings 10, 11, 12 in the colored light 
emitting area (a). 
[0063] 

Thus, in the transmission type display, only the colored 
light subjected to light absorption in the absorption 
wavelength band by the color filters 14R, 14G, 14B is emitted 
from each pixel area A, and a color pixel with high color purity 
is displayed by the colored light, so that a color image having 
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a wide color range can be displayed. 
[0064] 

Fig. 4 is a diagram showing the array of pixels and color 
filters at the time of transmission type display. Each color 
pixel A' is displayed by colored light a ' of one of red R, green 
G and blue B which is outgoing light from the colored light 
emitting area (a) extending from the peripheral area of the 
pixel area A to the substantially intermediate part of the 
inter-pixel area in a space up to the adjacent pixel area A, 
and a full-color image can be displayed by additive color 
mixture of the color pixels A' of red, green and blue. 
[0065] 

In Fig. 4, the reference numeral (c) is a shadow of the 
reflection film 3b , the reference numeral (d) is a shadow of 
the TFT 4, the reference numeral (e) is a shadow of the gate 
wiring 10 , the reference numeral (f) is a shadow of the data 
wiring 11 , the reference numeral (g) is a shadow of the capacity 
wiring 12 , and these shadows c, d, e, f, g are seen as black 
matrix demarcating the respective color pixels A ' , so that a 
color image displayed at the time of transmission type display 
is a clear image. 
[0066] 

In the transmission type display, although the light 
emitted in front of the element is only the colored light 
transmitted through the colored light emitting area (a) to 
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which the part outside of the aperture of each color filter 
14R, 14G, 14B corresponds/ in the case of transmission type 
display, the light passes through the color filters 14R, 14G, 
14B only once so that the luminance of the colored light emitted 
in front of the element is higher as compared with the colored 
light transmitted twice through the color filters 14R, 14G, 
14B, which is emitted in the case of reflection type display, 
and when the luminance of the back light is heightened, the 
luminance of outgoing light is further heightened so that the 
brightness of the display in the transmission type display is 
enough. 
[0067] 

Thus, according to the liquid crystal display element, 
at the time of reflection type display using external light, 
a bright color image is displayed, and at the time of 
transmission type display using light of the back light 24, 
a color image having good contrast can be displayed. 
[0068] 

Further, in the above embodiment, the color filters 14R, 
14G, 14B of the respective colors are formed so that the outer 
peripheral edge parts are projected outside over the outer 
peripheral edge of the pixel area A, and the area to which the 
part outside of the aperture 15 of each color filter 14R, 14G, 
14B corresponds, that is, the peripheral area of the pixel area 
A and the inter-pixel area in a space up to the adjacent pixel 
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area are taken as the colored light emitting area (a), whereby 
the light transmitted through the inter-pixel area and emitted 
in front of the element is also subjected to light absorption 
in the absorption wavelength band by the color filters 14R, 
14G, 14B to become colored light , so that leakage of high- 
luminance non-colored light from the inter-pixel area can be 
prevented, and especially the luminance in the black display 
state in the transmission type display can be lowered to attain 
good contrast. 
[0069] 

Although the reflection films 3b opposite to the 
apertures 15 of the color filters 14R, 14G, 14B of the front 
substrate 1 are provided on the face on the liquid crystal layer 
19 side of the central area of the respective pixel electrodes 
3 mounted on the inner surface of the rear substrate 2 in the 
first embodiment, the reflection films 3b may be provided in 
the intermediate layer between the pixel electrode 3 and the 
rear substrate 2. 
[0070] 

Further, the reflection films opposite to the apertures 
15 of the color filters 14R, 14G, 14B may be formed by at least 
one wiring among the gate wiring 10, the data wiring 11 and 
the capacity wiring 12 provided on the inner surface of the 
rear substrate 2 . 
[0071] 
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Fig. 5 is a front view showing a part of a liquid crystal 
display element according to a second embodiment of the 
invention. In the present embodiment, longitudinal capacity 
electrodes respectively opposite to the central parts of the 
pixel electrodes 3 are formed integral with the capacity wiring 
12, and the capacity electrodes are taken as reflection films 
12b opposite to apertures 15 of color filters 14R, 14G, 14B. 
[0072] 

In the case of using the capacity wiring 12 as the 
reflection film 12b as in the embodiment, preferably the whole 
of the capacity wiring 12 or the surface of the reflection film 
(capacity electrode) 12b part is roughened by oxygen plasma 
treatment or the like to make at least the reflection film 12b 
into a scattering reflection surface. 
[0073] 

Although the capacity electrode opposite to the central 
area of the pixel electrode 3 is formed on the capacity wiring 
12 and taken as the reflection film 12 in the present embodiment, 
the capacity wiring 12 itself may be formed to bent opposite 
to the central area of the each pixel electrode 3 , and the parts 
opposite to the apertures 15 of the color filters 14R, 14G, 
14B of the wiring 12 may be taken as reflection films. 
[0074] 

Further, although the capacity wiring 12 is taken as the 
reflection film 12b in the second embodiment, an extension part 
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partially corresponding to each pixel area A may be formed 
integral with the gate wiring 10 or the data wiring 11, or the 
wirings 10,11 themselves may be bent to pass through the inside 
of each pixel area A, so that the gate wiring 10 or the data 
wiring 11 may be taken as reflection films opposite to the 
apertures 15 of the color filters 14R, 14G, 14B. 
[0075] 

It is desirable that the outline dimensions of the 
reflection films 3b, 12a are equal to or larger than the 
aperture dimensions of the aperture 15, whereby emission of 
transmitted light of non-colored light can be effectively 
prevented. 
[0076] 

Although the liquid crystal display elements of the first 
and second embodiments are the so-called mosaic array type in 
which the pixel electrodes 3 for displaying the pixels of red, 
green and blue are alternately arranged in the row direction 
and linearly arrayed, and on the other hand, in the column 
direction, the pixel electrodes 3 for displaying the pixels 
of the same color are shifted from each other in the row 
direction at intervals of 1 . 5 pitch and arrayed in zigzag . The 
invention may be applied to the so-called grid-like array type 
liquid crystal display element in which the pixel electrodes 
3 for displaying the pixels of red, green and blue are linearly 
arranged both in the row direction and in the column direction. 
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[0077] 

Further, although the color filters 14R, 14G, 14B of the 
respective color are provided without a gap between the side 
edges of the adjacent color filters 14R, 14G, 14B in the liquid 
crystal display elements of the above embodiments, a shielding 
film may be disposed in a boundary between the adjacent color 
filters 14R, 14G, 14B. This shielding film can prevent 
emission of light from the gap without a color filter due to 
separate disposition of the color filters so as to prevent 
lowering of contrast, and further since the shielding film and 
the color filters 14R, 14G, 14B may be partly stacked, the 
alignment accuracy in disposing the color filters 14R, 14G, 
14B is relaxed to facilitate manufacture. 
[0078] 

Although the apertures 15 of the color filters 14R, 14G, 
14B and the reflection films 3b, 12a opposite to the aperturesl5 
are provided corresponding to the central part of the pixel 
area A in the above embodiments, the apertures 15 of the color 
filters 14R, 14G, 14B and the reflection films 3a, 12a may be 
provided corresponding to each other in two or more places in 
the pixel area A. 
[0079] 

Further, although the color filter is used as the colored 
film in the above embodiments, the colored film is not limited 
to the color filter. Although the liquid crystal display 
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elements of the above embodiments are adapted to display a 
full-color image by color mixture of red, green and blue light, 
the invention is applicable to a liquid crystal display element 
in which colored films (color filters ) of three colors, Magenta, 
Yellow, Cyan are provided and a full color image is displayed 
by color mixture of light of Magenta, Yellow and Cyan colored 
films . 
[0080] 

Further, the invention is applicable not only to an 
active matrix type taking TFT as an active element, but also 
to an active matrix type liquid crystal display element taking 
MIM as an active element and a simple matrix type liquid crystal 
display element in which a plurality of scan electrodes are 
provided parallel to each other in one direction on the inner 
surface of one substrate, and a plurality of signal electrodes 
are provided parallel to each other in the direction 
intersecting the scan electrodes on the inner surface of the 
other substrate. 
[0081] 

[Advantage of the Invention] 

According to the invention, the liquid crystal display 
element includes : the paired front and rear substrates disposed 
opposite to each other; the plurality of first electrodes 
provided on the inner surface of one substrate; at least one 
second electrode provided on the inner surface of the other 
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substrate; the colored films of two or more colors different 
in transmission wavelength band and provided on the inner 
surface of the front substrate corresponding to a plurality 
of pixel areas where the plurality of the first electrodes and 
the second electrode are opposite to each other; the liquid 
crystal layer provided between the paired substrates; and the 
semi-transmission reflecting plate provided on the back side, 
wherein the colored films of two or more colors are respectively 
provided with the aperture for emitting non-colored light 
partially corresponding to the inside of the pixel area, and 
the reflection film opposite to an aperture of the colored film 
is provided on the inner surface of the back substrate, whereby 
in the liquid crystal display element, at the time of reflection 
type display using external light, a bright color image is 
displayed, and at the time of transmission type display using 
light of the back light, the luminance of black display is 
lowered to display a color image having good contrast, 
[Brief Description of the Drawings] 

Fig. 1 is a front view of a part of a liquid crystal display 
element showing a first embodiment of the invention ; 

Fig. 2 is a section taken along line II - II of Fig. 1; 

Fig. 3 is a diagram showing the array of pixels and the 
color filters in the reflection type display of the liquid 
crystal display element ; 

Fig. 4 is a diagram showing the array of pixels and color 
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filters in the transmission type display of the liquid crystal 
display element; and 

Fig. 5 is a front view of a part of a liquid crystal display 
element showing a second embodiment of the invention. 
[Description of the Reference Numerals and Signs] 
1 , 2 : substrate 
3 : pixel electrode 
3b: reflection film 
4: TFT (active element) 
10: gate wiring 
11: data wiring 
12: capacity wiring 
12b: reflection film 
14R, 14G, 14B: color filter 
15 : aperture 
18: counter electrode 
21, 22: sheet polarizer 
23: semi-transmission reflecting plate 
24: back light 
A: pixel area 

a: colored light emitting area 

b: non-colored light emitting area 
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